Abstract -This article aims to explain an android-based instructional media development procedure to enhance teaching and learning. At present we have entered a new era that demands technological literacy and data literacy, namely the big data era. People also call it an era of disruption 4.0. Some characteristics of this era are big volume, variety, velocity, veracity, and transitory. The ease of access to information brings benefits as well as various risks. Media development procedures can refer to development models that have been created by experts. One model that can be used is the ADDIE (Analiyz, Design, Development, Implementation and Evaluation) model. Regarding the procedures of developing android-based instructional media will be explained further in Chapter III. The discussion, conclusions, and recommendations contained in this article can be used as consideration for developing or using android-based instructional media, both at school and in college.
I. INTRODUCTION
In a centralized learning system, the role of a lecturer turns into a facilitator while still mastering the field he is taking. In addition, the material of the teaching material changes. Formerly instructional materials focused solely on knowledge in lectures. Now, lecturers should teach students to have their own learning skills, critical thinking, writing, entrepreneurial spirit, and communication skills.The development of science and technology is so rapid that it encourages every human being to respond and follow all these developments quickly. It takes high ability and willingness with critical, systematic, logical, and creative thinking to understand that development. Currently Android is an interesting trend to study. In the world of education began to be widely used to facilitate learning activities [1] .
At present the mastery of technology is the prestige and indicator of a country's progress. The state is said to be advanced if it has a high level of technological mastery, while countries that cannot adapt to technological progress are often referred to as failed states [2] .
One of the findings of research conducted on a campus the intensity of smartphone use is very high. Based on data obtained by Christo et al 88% of students use smartphones for more than 4 hours per day. This can be an encouraging finding as well as a sad finding for educators. It is encouraging if educators are able to capture this data as a potential to develop innovative smartphone-based learning media. On the contrary, it is sad for educators who do not want to see this data as a positive thing, so smartphone technology will only continue to be a means of playing, mesagging, telephone and social media for students.
In some universities, the use of smartphones for learning activities is still relatively low in intensity, still limited to the use of the internet to find and translate languages. Smartphone usage among school students is increasingly increasing, it has even become a trend among students, uncontrolled use of smartphones results in students' learning discipline being disrupted [3] . Most lecturers and students still use laptops, and some even use textbooks to support learning on campus. The use of laptops is quite difficult for students, even many are lazy to carry because of weight and hassle. Lecturers are also quite inconvenient if they have to carry a heavy laptop at any time. The problem that arises when the learning media that is used is inflexible is the low interest in learning students. Therefore, learning media with new packaging are needed in accordance with the learning objectives and characteristics of students at this time so that they are expected to be able to increase their interest and learning achievement. One alternative that is right is the Android-based learning media. This media can be accessed on all smartphone devices so it is flexible to learn, anytime and anywhere. Android smartphones support almost all forms of media (text, images, animation, audio and video). The use of media like this is expected to minimize the negative impact of smartphones which has been more widely used for social media.
The design of an interactive and multi-sensory learning media is a challenge for educational technologists. Media design must offer new insights in new and innovative ways. The use of media must also be able to stimulate change and create a conducive learning environment and make learning more meaningful and responsive to the needs of students.
The results of research on the benefits of mobile learning, Valk, et al. In Kim refer to the use of m-learning with mobile phones in students in developing countries can increase access to learning materials and educational services, especially in rural areas and far from cities. Digital learning not only takes place online or in the university classroom but is also situated in high schools, museums, after school programs, home schoolers' living rooms, public libraries, and peer-to-peer universities [4] .
In several previous studies relating to students' visual attention and perception, it was reported that many students wanted to make or use learning materials that were more comfortable, so that they could learn whenever and wherever they were.
Based on some resources, technological developments, especially the emergence of mobile learning have changed the students mindset in learning. The campus is not the only place they learn and develop, but only a small part of the vehicle is social and exchange experiences. So it can be said that mobile technology has an important role for students, not just a means of communication but also a tool and source of learning for them.
II. METHODS
This article uses the literature study method. This literature relates to the research and development procedure (R&D) which specifically addresses the ADDIE model developed by Reiser & Mollenda.
III. RESULT AND DISCUSSION
The procedure for developing instructional media with the ADDIE model includes 5 stages, namely analysis, design, development, implementation and evaluation [5] . The following is an outline of the development research procedures carried out.
Picture 1. Development Research Procedures
Based on the picture, it can be explained more specific steps from each stage of the research adopted from the ADDIE model as in the following this table. 
A. Analysis
Most students have advanced mobile phones (smartphones) with an Android-based operating system. This is one proof that students are very closely following technological developments. Unfortunately, this condition is rarely seen as an advantage or potential to support learning activities.
The less optimal use of information technology-based learning media is certainly contrary to the demands of current learning that require high media literacy. Educators and students must know and be able to use them in learning.
Regarding the characteristics of current students, their mobility is quite high. Of course it is necessary to prepare flexible media and teaching materials so that they can be easier to use, anytime and anywhere. Observations also show that students prefer to study individually (independent learning). Optimization of smartphones can be one solution for increasing effectiveness, efficiency, and attractiveness of learning on campus.
B. Design
In this step the process of designing learning media is carried out through a flowchart and story board. Flowchart is a program flow made from the opening program to exit the program. Examples of media flowcharts that will be developed can be seen in the following figure. 
C. Development
This step is an activity of combining all the materials that have been collected, whether in the form of text, images, or audio in accordance with the flowchart and storyboard that has been made previously. One software that can be used is Adobe CS 6. At the final stage of creation, the file must be published into the APK extension so that it can be installed on all Android smartphones. The product prototype was ready, then validation tests were carried out on two aspects, namely the material aspects and media aspects, so that the media was at least assessed by two validators. The data obtained from this validation test in the form of assessment scores and comments or suggestions for product improvement. The following is an example of a product validation instrument grid that can be used. 
D. Implementation
Initial products that have been validated by experts and revised are then tested for practicality. The media was tested on a number of students, around 3-8 students in one-by-one trial sessions, and 10-30 students in limited trial sessions.
E. Evaluation
At this stage interpretation of the results of one-by-one trials and small or limited group trials is carried out. Test results data in the form of a mean score. This aspect of product appraisal is related to the practicality of using media (material and media aspects). The assessment questionnaire can use 1-4, or 1-5 scale.
IV. CONCLUSION
Media development that adopts the ADDIE model generally uses procedures and steps as described in the previous chapter, through 5 major stages; analysis, design, development, implementation and evaluation. ADDIE is just one development model that can be used as a reference for development research. There are still many other models that can be selected according to needs..
Advances in Engineering Research, volume 175

